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This application claims benefits of Japanese 
Application No. 2002-311598 filed in Japan on October 25, 
2002, the contents of which are incorporated by this 
reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an endoscope system in 
which the ease of insertion of an endoscope into the large 
intestine can be improved. 

2. Description of the Related Art 

In general, the insertion unit of an endoscope includes 
a soft section having flexibility. A distal section is 
formed distally to the soft section with a bending section 
between them. An observation window, an illumination window, 
a treatment instrument passage channel opening, and others 
are arranged in a predetermined manner on the distal plane 
of the distal section. 

As already known, the portion of the soft section on 
the distal side thereof is made more flexible so that it 
will be more soft and bendable. On the other hand, the 
portion of the soft section on the proximal side thereof is 
made little flexible so that the ease of insertion thereof 
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will improve. 

For example, Japanese Unexamined Patent Application 
Publication No. 2001-190494 has disclosed the technology of 
ensuring the flexibility of the portion of a soft section on 
the distal side thereof and improving the ease of insertion 
thereof. According to the technology, the outer diameter of 
the soft section is gradually increased from the distal end 
thereof to the proximal end thereof so that the flexibility 
of the portion of the soft section on the proximal side 
thereof will be smaller than that of the distal-side portion 
thereof. 

SUMMARY OF THE INVENTION 

The present invention provides an endoscope having an 
insertion unit that includes a soft section. Herein, the 
soft section comprises a small-diameter portion whose outer 
diameter is substantially the same oyer the whole length 
thereof, a large-diameter portion which is formed on the 
operator side of the soft section opposite to the small- 
diameter portion and whose outer diameter is larger than the 
outer diameter of the small-diameter portion, and a tapered 
portion linking the small-diameter portion and large- 
diameter portion. At least part of the tapered portion is 
disposed forward an endoscope portion separated 70 cm from 
the distal endoscope end. 



The above and other objects of the present invention 
and the features and advantages thereof will be more clearly 
understood from the following description to be made with 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 to Fig. 7D show a first embodiment of the 
present invention; 

Fig. 1 shows the overall configuration of an endoscope; 

Fig. 2 is an enlarged view of the distal side of an 
endoscope insertion unit; 

Fig. 3 is an enlarged sectional view showing the 
internal structure of a soft section that is a major 
portion; 

Fig. 4A to Fig. 4C are explanatory diagrams showing a 
process of molding a flexible tube that sheathes the soft 
section; 

Fig. 5A to Fig. 5D are explanatory diagrams showing a 
process of molding the flexible tube that sheathes the soft 
section according to a variant; 

Fig. 6 is an explanatory diagram showing indices 
printed on the surface of the flexible tube; 

Fig. 7A to Fig. 7D are explanatory diagrams showing the 
states of the insertion unit of an endoscope inserted into 
the large intestine; 
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Fig. 8 schematically shows the configuration of an 
endoscope system in accordance with a second embodiment; and 

Fig. 9 is an enlarged view of the distal part of an 
endoscope included in a third embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Embodiment) - 

Fig. 1 to Fig. 7D show a first embodiment of the 
present invention . 

As shown in Fig. 1^ an endoscope 1 includes: an 
insertion unit 2 having a solid-state imaging device such as 
a CCD incorporated in the distal part thereof; an operating 
unit 3 coupled to the proximal end of the insertion unit 2 
and held and handled by an observer; and a universal cord 4 
extended from the operating unit 3. 

A connector unit 5 is formed at the end of the 
universal cord 4. The connector unit 5 includes a light 
guide connector 6 and a camera connector 7. The light guide 
connector 6 and camera connector 7 are coupled to peripheral 
equipment including a light source unit and a camera control 
unit. 

The insertion unit 2 has, from the distal end thereof, 
a distal section 8, a bending section 9 that can be freely 
bentr and a soft section 10 having flexibility. The 
proximal end of the soft section 10 is coupled to the 
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operating unit 3. Incidentally, an observation window, an 
illumination window, a treatment instrument passage channel 
opening, and an aeration/per fusion nozzle are arranged in a 
predetermined manner on the distal plane of the distal 
section 8. 

On the other hand, the operating unit 3 includes an 
angulation lever 11 used to remotely control bending of the 
bending section 9, a treatment instrument insertion port 12 
through which a treatment instrument such as forceps are 
inserted, and a plurality of switches 13 used to freeze or 
expose an image. 

As shown in Fig. 2, the soft section 10 has: a small- 
diameter portion 10a which is formed on the distal side of 
the soft section and whose outer diameter is substantially 
the same over the whole length thereof; a large-diameter 
portion 10b which is formed on the operator side of the soft 
section opposite to the small -diameter portion 10a and whose 
outer diameter is larger than the outer diameter of the 
small-diameter portion 10a; and a tapered portion 10c that 
smoothly links the small-diameter portion 10a and large- 
diameter portion 10b. In Fig. 2, the border between the 
small-diameter portion 10a and tapered portion 10c is 
indicated with arrow A, and the border between the tapered 
portion 10c and large-diameter portion 10b is indicated with 
arrow B. 
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The length from the distal end of the distal section 8 
that is the distal part of the insertion unit 2 to the rear 
end of the small -diameter portion 10a indicated with arrow A 
may be 30 cm^ 40 cm, or 50 cm, or in other words, varies 
depending on the purpose of use of the endoscope 1. 
Normally, an endoscope having the length of 7 0 cm does not 
exist. Consequently, the rear end of the small-diameter 
portion 10a indicated with arrow A is located forward a 
point that is separated from the distal end of the distal 
section 8 by 70 cm. 

Fig. 3 schematically shows part of the internal 
structure of the soft section 10. 

A flexible tube 20 that is an armor of the soft section 
10 comprises, from the internal side thereof, spiral tubes 
21a and 21b that wind in mutually opposite directions, a 
braided tube 22, and a sheathing resin 24. The spiral tubes 
21a and 21b and braided tube 22 have substantially constant 
inner and outer diameters over the whole lengths thereof. 
The thickness of the sheathing resin 24 is varied in order 
to form the small-diameter portion 10a, large-diameter 
portion 10b, and tapered portion 10c linking the small- 
diameter and large-diameter portions. According to the 
present embodiment, two layers of spiral tubes are included 
as the spiral tubes 21a and 21b. Alternatively, the number 
of layers of spiral tubes may be one or three or more. 
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A method of molding the flexible tube 20 is^ for 
example, such that the spiral tubes 21a and 21b and braided 
tube 22 which are assembled in a predetermined manner are 
used as a core die to perform extrusion molding so that the 
sheathing resin 24 will mold to the braided tube 22. At 
this time, the small-diameter portion 10a, tapered portion 
10c, and large-diameter portion 10b are formed by changing 
the speed at which the core die is pulled out. 

To be more specific, the speed at which the core die is 
pulled out is raised in order to form the small-diameter 
portion 10a, and lowered in order to form the large-diameter 
portion 10b. While molding proceeds from the stage in which 
the small-diameter portion 10a is formed to the stage in 
which the large-diameter portion 10b is formed or vice versa, 
the pullout speed is changed continuously in order to form 
the tapered portion 10c. 

However, the above molding method employs dies having 
the same inner diameter. Therefore, it is hard to form the 
portions 10a to 10c having precise outer diameters. 

In contrast, as shown in Fig. 4A to Fig. 4C, a 
plurality of tapered grinding stones 23 is used to perform 
centerless grinding on a bar-like flexible tube material 20' 
manufactured to have a sole outer diameter. If the small- 
diameter portion 10a and tapered portion 10c are thus formed, 
the portions 10a to 10c will have precise outer diameters. 
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Specifically, as shown in Fig. 4 A, the flexible tube 
material 20' having the same outer diameter as the large- 
diameter portion 10b is relatively approached to the axial 
core of the plurality of tapered grinding stones 23 arranged 
circumf erentially around the flexible tube material 20*. 
Thereafter, as shown in Fig. 4B, the flexible tube material 
20' is pressed against the plurality of tapered grinding 
stones 23. The flexible tube material 20* thus has the 
surface thereof ground in line with the shape defined with 
the plurality of tapered grinding stones 23. Consequently, 
the distal part of the flexible tube material 20' has the 
small-diameter portion 10a and tapered portion 10c formed as 
shown in Fig. 4C. 

According to the centerless grinding, the small- 
diameter portion 10a, tapered portion 10c, and large- 
diameter portion 10b can be formed highly precisely. 

Otherwise, the small-diameter portion 10a, tapered 
portion 10c, and large-diameter portion lOb may be formed 
highly precisely by performing extrusion molding as shown in 
Fig. 5A to Fig. 5D. 

Specifically, according to this molding method, first, 
as shown in Fig. 5A, a flexible tube material 20" having the 
same outer diameter as the small-diameter portion 10a over 
the whole length thereof and comprising the spiral tubes 21a 
and 21b, the braided tube 22, and a first sheathing resin 
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24a is manufactured by performing extrusion molding. 
Thereafter/ as shown in Fig. 5B/ the portion of the flexible 
tube material 20" corresponding to the small-diameter 
portion 10a is sheathed with a tube member 25 such as a heat 
contractile tube. In this state, as shown in Fig. 5C, 
different dies are used to perform extrusion molding again. 
Thus, a second sheathing resin 24b having the same outer 
diameter as the large-diameter portion 10b is formed around 
the periphery of the flexible tube material 20" successively 
to the tube member 25. 

Thereafter, as shown in Fig. 5D, the tube member 25 is 
peeled off from the flexible tube material 20". The portion 
of the second sheathing resin 24b corresponding to the 
tapered portion 10c is, as indicated with a dashed line, 
ground using a grinder or the like. This results in the 
flexible tube 2 0 having the small-diameter portion 10a, 
tapered portion 10c, and large-diameter portion 10b as shown 
in Fig. 2 or Fig. 3. 

Thereafter, the flexible tube 20 is heated in order to 
thermally weld the first sheathing resin 24a, second 
sheathing resin 24b, and braided tube 22. Thus, the 
respective members are firmly bonded to one another. 

In this case, as shown in Fig. 6, in the next process, 
indices 26 may be printed on the surface of the flexible 
tube 20, and a thin top coat 27 may be coated over the 
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indices 26. By coating the indices 26 with the top coat 21 , 
the border between the first sheathing resin 24a and second 
sheathing resin 24b can be further smoothed. 

Referring to Fig. 6, the tapered portion 10c is 
interposed between two of the indices 2 6 printed 
equidistantly over substantially the whole length of the 
soft section 10. The indices 26 indicate^ according to the 
present embodiment, distances from the distal end of the 
distal endoscope section 8. "40" signifies that the point 
is separated 40 cm from the distal end, and "50" signifies 
that the point is separated 50 cm from the distal end. 

According to the present embodiment, the tapered 
portion 10c is formed to extend from a point separated 
approximately 43 cm from the distal end to a point separated 
approximately 48 cm therefrom. When the tapered portion 10c 
is interposed between two of the plurality of indices 26 
printed equidistantly, the index 26 need not be printed on 
the tapered portion 10c. Since it is labor-intensive to 
print an index on the tapered portion 10c, when it is 
unnecessary to print an index thereon, the cost of 
manufacture is reduced. 

Incidentally, the small-diameter portion 10a is long 
enough to bend 180"* or more as indicated with a dashed line 
in Fig. 2 when the small-diameter portion 10a is bent to 
form an arc having a minimum radius. When it says that the 



small-diameter portion 10a is bent to form an arc having a 
minimum radius / it means that the small-diameter portion 10a 
is bent naturally to such an extent that the belt-like wire 
made into either of the spiral tubes 21a and 21b is folded, 
and that the small-diameter portion 10a cannot be bent 
further. 

Next, the operation of the present embodiment having 
the foregoing components will be described below. 

Fig. 7A to Fig. 7D show states in which the insertion 
unit 2 of the endoscope 1 included in the present embodiment 
is inserted into the large intestine. The large intestine 
mainly comprises the anus 28, rectum 29, sigmoid colon 30, 
descending colon 31, splenic curvature 32, transverse colon 
33, hepatic curvature 34, ascending colon 35, and appendix 
36. 

Fig. 7A shows the state in which the insertion unit 2 
of the endoscope 1 is inserted into the sigmoid colon 30. 
In general, the sigmoid colon 30 is the most complexly 
tortuous among all the parts of the large intestine. 
Moreover, the sigmoid colon 30 is soft and movable. When 
the insertion unit 2 is inserted wile moved in line with the 
shape of the sigmoid colon 30, the distal side of the soft 
section 10 should be bent a little as softly as possible. 
When the insertion unit 2 must be inserted into the sigmoid 
colon 30 or any other complexly tortuous region, if the soft 
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section 10 has the small -diameter portion 10a as the distal 
side thereof like the one of the endoscope 1 included in the 
present embodiment^ the insertion unit 2 can be smoothly 
introduced into the sigmoid colon 30 or any other complexly 
tortuous region. 

As shown in Fig. IB, when the distal section 8 of the 
insertion unit 2 passes through the descending colon 31 and 
enters the splenic curvature 32, the insertion unit 2 is 
pulled once. Thus, the sigmoid colon 3 0 that is soft and 
movable is folded and shortened, and substantially 
straightened . 

With the sigmoid colon 30 shortened and straightened as 
mentioned above, the distal section 8 of the insertion unit 
2 is advanced further deeply beyond the splenic curvature 32. 
When the distal section 8 of the insertion unit 2 is 
advanced deeply, the insertion unit 2 entirely moves in the 
direction of advancement and the soft section 10 warps. 
Consequently, the sigmoid colon 30 that is shortened and 
straightened is restored to the original tortuous shape. 

Owing to the restoration force of the sigmoid colon 30, 
the operator's handling is hardly conveyed to the distal 
section 8. The ease of insertion of the insertion unit 2 is 
degraded. Therefore, the portion of the soft section 10 
inserted into the large intestine in the state shown in Fig. 
7B should be relatively thick and hard because it hardly 
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warps and is therefore easily handled • Consequently, as 
long as at least part of the tapered portion 10c interposed 
between the small -diameter portion 10a formed on the distal 
side of the soft section 10 and the large-diameter portion 
10b formed on the operator side thereof is inserted into the 
large intestine / since the outer diameter of the soft 
portion 10 gradually increases from the tapered portion, the 
operator's handling performed near, for example, the anus 28 
is easily conveyed to the distal section 8 of the insertion 
unit 2. This leads to improved maneuverability. 

In this case, as shown in Fig. 7B, the distal endoscope 
section 8 enters the splenic curvature 32. Consequently, 
the sigmoid colon 30 is shortened and straightened. The 
length from the point on the insertion unit located at the 
anus 28 to the distal endoscope section 8 ranges from 
approximately 4 0 cm to approximately 45 cm. This has been 
revealed in "Total Colonoscopy by One-man Handling: passage 
through bilateral colonic curvatures" (Endoscope for 
Examination of the Alimentary Tract, Vol. 5, No. 5, 1993, 
P. 629-P. 633 ) . Therefore, as long as at least part of the 
tapered portion 10c is located forward the point separated 
from the distal end of the distal endoscope section 8 by 45 
cm, the operator's handling performed hear the anus 28 can 
be smoothly conveyed to the distal section 8 of the 
insertion unit 2. 
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As shown in Fig. 7C, when the distal endoscope section 
8 reaches the appendix 36^ not only the sigmoid colon 30 but 
also the transverse colon 33 is shortened and straightened. 
According to the above literature^ when the insertion unit 2 
is inserted the shortest distance into the appendix 36 by 
way of the anus 28, the portion of the soft section 10 
located at the anus 28 is the portion thereof separated by 
approximately 60 cm to approximately 70 cm from the distal 
endoscope section 8. 

Therefore, the operator side of the soft section 10 is 
made thick so that it will hardly warp but can be twisted 
with less force and the operator's twisting will be easily 
conveyed to the distal endoscope section 8. For this 
purpose, at least part of the tapered portion 10c must lie 
forward an endoscope portion separated 70 cm from the distal 
endoscope section 8. Otherwise, the tapered portion 10c and 
large-diameter portion 10b would hardly enter the large 
intestine of a patient. An expected advantage would not be 
provided . 

At least part of the tapered portion 10c is disposed 
forward an endoscope portion separated 7 0 cm from the distal 
end of the distal endoscope section 8. Consequently, when 
the distal endoscope section 8 is inserted deeply into the 
large intestines of almost all patients, the tapered portion 
10c and large-diameter portion 10b can be invaded into the 
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shortened sigmoid colon 30. The soft section 10 will 
therefore hardly warp and can prevent the sigmoid colon 30 
from being restored to the original shape. Moreover^ the 
operator puts his/her hand on the tapered portion 10c or 
large-diameter portion 10b of the soft section 10. The 
operator can therefore easily twist the insertion unit^ and 
the twisting will be effectively conveyed to the distal 
endoscope section 8 . 

As mentioned above, at least part of the tapered 
portion 10c linking the small-diameter portion 10a that is 
formed on the distal side of the soft section 10 and the 
large-diameter portion 10 that is formed on the operator 
side thereof is disposed forward an endoscope portion 
separated by 45 cm or 70 cm from the distal end of the 
distal endoscope section 8. Anyhow, the position of the 
tapered portion 10 is determined optimally. Thus, the 
maneuverability in inserting the endoscope can be improved. 

Fig. 7D shows a state in which part of the sigmoid 
colon 30 is bent acutely. As seen from Fig. 7D, when the 
sigmoid colon is bent so acutely that the colonic wall will 
be folded (or conglutinated) , the angle of the curvature is 
as large as approximately 180** at maximum. 

In order to pass the distal endoscope section 8 and 
succeeding bending section 9 through the region bent most 
acutely, the bending section 9 is requested to be bendable 



about ISO*'. Moreover, the small-diameter portion 10a that 
is the distal side of the soft section 10 adjoining the 
bending section 9 is requested to be naturally bendable on 
receipt of extraneous force up to 180°. 

According to the present embodiment, the small-diameter 
portion is long enough to be bent 180° when it is bent to 
form an arc having the smallest radius. Therefore, the 
endoscope can be relatively easily passed through the most 
acute curvature of the large intestine. 

In this case, since the tapered portion 10c and large- 
diameter portion 10b are harder than the small-diameter 
portion 10a, if the small-diameter portion 10a is too short, 
the soft section 10 cannot be bent up to 180°. It is hard 
to pass the soft section 10 through an acute curvature of 
the large intestine. 

Consequently, the relationship among the small-diameter 
portion 10a, tapered portion 10c, and large-diameter portion 
10b in terms of the length in an axial direction is 
determined appropriately. Consequently, the soft section 10 
can be passed through even the most acute curvature. 
Eventually, the ease of insertion of the endoscope insertion 
unit 2 improves. 

(Second Embodiment) 

Fig. 8 shows a second embodiment of the present 
invention. As illustrated, an endoscope system 41 in 



accordance with the present embodiment comprises a plurality 
of endoscopes lA, IB, and IC that has different capabilities, 
and a light source unit 42, a video processor 43, and a 
monitor 44 which can be connected in common to the 
endoscopes lA, IB, and IC. Each of the endoscopes lA, IB, 
and IC has a connector unit 5 formed at the tip of a 
universal cord 4 extending from an operating unit thereof. 
The connector unit 5 is joined selectively to the light 
source unit 42 and video processor 43. In the drawing, 
three types of endoscopes lA, IB, and IC are shown. 
Alternatively, four or more types of endoscopes may be 
included . 

The first endoscope lA has the same capabilities as the 
endoscope 1 included in the first embodiment. The soft 
section 10 of the first endoscope lA comprises the small- 
diameter portion 10a, the large-diameter portion 10b, and 
the tapered portion 10c linking the small-diameter portion 
10a and large-diameter portion 10b. Soft sections 45 and 46 
of the second and third embodiments IB and IC respectively 
have substantially the same outer diameters over the whole 
lengths thereof. The soft section 45 of the second 
endoscope IB has a relatively large outer diameter, while 
the soft section 46 of the third endoscope IC has a 
relatively small outer diameter. 

In this case, the outer diameter of at least the large- 
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diameter portion 10b of the soft section 10 of the first 
endoscope lA is substantially equal to (with ± 5% or less) 
or smaller than the outer diameter of the soft section 45 of 
the second endoscope IB. Moreover, the outer diameter of 
the large-diameter portion 10b of the first endoscope lA is 
substantially equal to (with ± 5% or less) or larger than 
the outer diameter of the soft section 46 of the third 
endoscope IC. In short, the outer diameter of the large- 
diameter portion 10b ranges from the outer diameter of the 
soft section 45 of the second endoscope IB to the outer 
diameter of the soft section 46 of the third endoscope IC. 

Incidentally, the outer diameter of the small -diameter 
portion 10a of the soft section 10 of the first endoscope lA 
may be substantially equal to the outer diameter of the soft 
section 4 6 of the third endoscope IC. The outer diameter of 
the large-diameter portion 10b may be substantially equal to 
the outer diameter of the soft section 45 of the second 
endoscope IB. 

Next, the operation of the present embodiment having 
the foregoing components will be described below. 

Inserting the insertion unit 2 of the first endoscope 
lA into the large intestine is identical to that performed 
in the first embodiment. The description will therefore be 
omitted . 

Whether the insertion unit 2 of the first endoscope lA 
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can be smoothly inserted into the large intestine depends on 
the structure of the insertion unit 2 itself. Moreover, it 
is essential that an operator should be less fatigued with 
the insertion. 

In general, when an operator handles a colonoscope (for 
example, the first endoscope lA), the operator holds the 
insertion unit 2 with his/her right hand and the operating 
unit 3 with his/her left hand. By moving the right and left 
hands harmoniously, the operator performs insertion, 
observation, and treatment. The operator thrusts, pulls, or 
twists the insertion unit 2 with the right hand. Generally, 
when the soft section 10 has a large outer diameter, the 
soft section 10 can be twisted with less force. The 
operator will therefore be less fatigued. 

On the other hand, each operator is accustomed to the 
outer diameter of the soft section 10. Even when it says 
that the larger outer diameter of the soft section 10 will 
less fatigue an operator, if the operator has to handle the 
very thick soft section 10 with which he/she is unaccustomed, 
the operator would feel that something is uncomfortable and 
be fatigued. 

According to the present embodiment, the outer diameter 
of the large-diameter portion 10b of the first endoscope lA 
ranges from the largest outer diameter of the soft sections 
45 and 46 of the second and third endoscopes IB and IC to 
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the smallest outer diameter thereof. An operator will 
hardly feel that something is uncomfortable when handling 
the first endoscope lA. Preferably, the outer diameter of 
the large-diameter portion 10b of the first endoscope lA is 
made substantially equal to the outer diameter of the soft 
section 45 of the second endoscope IB. In this case, an 
operator can handle the first endoscope lA without a feeling 
that something is uncomfortable. 

When the tapered portion 10c and large-diameter portion 
10b of the soft section 10 of the first endoscope lA 
occupies a half or more of the whole length of the insertion 
unit (effective length), an operator usually grasps the 
tapered portion 10c or large-diameter portion 10b. 
Therefore, if the outer diameter of the small-diameter 
portion 10a is smaller than the outer diameter of the soft 
section 46 of the third endoscope IC, as long as the outer 
diameter of at least the tapered portion 10c or large- 
diamieter portion 10b ranges from the outer diameter of the 
soft section 45 of the second endoscope IB to the outer 
diameter of the soft section 46 of the third endoscope IC, 
the operator's feeling that something is uncomfortable will 
be alleviated. 

The operator grasps the small-diameter portion 10a in 
an early stage of insertion or a final stage of removal. 
Therefore, preferably, the outer diameter of the small- 
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diameter portion 10a ranges from the outer diameter of the 
soft section 45 of the second endoscope IB to the inner 
diameter of the ascending colon 35 (see Fig. 7). 
Furthermore, when the outer diameter of the small-diameter 
portion 10a is made substantially equal to the outer 
diameter of the soft section 46 of the third endoscope IC, 
the operator can handle the small -diameter portion 10a 
without a feeling that something is uncomfortable. 

As mentioned above, the present embodiment provides the 
same advantage as the first embodiment. In addition, the 
feeling that something is uncomfortable which an operator 
has while handling the insertion unit 2 of the first 
endoscope lA can be largely alleviated. 
(Third Embodiment) 

Fig. 9 shows a third embodiment of the present 
invention. The shape of an insertion unit is the same as 
that of the insertion unit 2 included in the first 
embodiment. The description of the insertion unit will 
therefore be omitted. 

According to the present embodiment, at least one of 
connector sheathes 48 and 49 each linking portions is 
mounted on the border between the distal section 8 of the 
insertion unit 2 and the bending section 9 thereof or 
between the bending section 9 and the small -diameter portion 
10a that is the distal side of the soft section 10. In the 
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drawing, both the connector sheathes 48 and 49 are mounted. 
The connector sheathes 48 and 49 are formed with any of 
various kinds of members, such as, hard tubular members, an 
adhesive, or soft heat contractile tubes. 

The endoscope included in the present embodiment is 
designed so that the outer diameter of the large-diameter 
portion 10b that is the operator side of the soft section 10 
will be equal to (with ±5%) or slightly smaller than the 
outer diameter of the connector sheathes 4 8 and 49. For 
example, assuming that the outer diameter of the connector 
sheathes 48 and 49 is 12.8 mm, the outer diameter of the 
large-diameter portion 10b is set to 12.8 mm and the outer 
diameter of the small-diameter portion 10a is set to 11.5 mm. 

Conventionally, the outer diameter of the connector 
sheathes 48 and 49 of an endoscope is generally larger than 
the outer diameter of the soft section 10. Therefore, when 
the endoscope is inserted into the large intestine, first, 
the lumen of the large intestine is observed using the 
distal section 8. If the distal section 8 and bending 
section 9 can be passed through a region in the large 
intestine, it will not be hard to pass the succeeding soft 
section 10 through the region. 

However, this is not true when the outer diameter of 
the soft section 10 is apparently larger than the outer 
diameters of the large-diameter portion 10b and connector 
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sheathes 48 and 49. Specifically, even when the distal 
section 8 and bending section 9 can be passed through a 
certain region in the large intestine, if the gap between 
the internal wall of the large intestine and the distal 
section 8 or bending section 9 is very narrow, it is 
impossible or hard to pass the succeeding large-diameter 
portion 10b through the region. 

For example, when part of the sigmoid colon 30 shown in 
Fig. 7A is narrow, although the distal section 8 and bending 
section 9 can be passed through the part, it may be hard to 
pass the large-diameter section 10b through it. In this 
case, the insertion unit 2 cannot be smoothly advanced in 
the state shown in Fig. 7B. An operator may not find out 
the cause making it hard to advance the insertion unit 2 and 
may therefore not take proper measures. 

According to the present embodiment, the outer diameter 
of the large-diameter portion 10b is substantially equal to 
or smaller than the outer diameter of the connector sheathes 
48 and 49. Therefore, if the connector sheathes 48 and 49 
can be passed through a region, the large-diameter portion 
10b can be passed through it. Consequently, when the 
insertion unit 2 cannot be smoothly advanced any longer, 
since the cause does not lie in the thickness of the large- 
diameter portion 10b, the real cause may be inferred in the 
same manner as it is in the conventional endoscope insertion 
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unit 2. 

As mentioned above ^ according to the present invention, 
at least one of the connector sheathes 48 and 49 each 
linking portions is mounted on the border between the distal 
section 8 of the insertion unit 2 and the bending section 9 
thereof or between the bending section 9 and the small- 
diameter portion 10 that is the distal side of the soft 
section 10. Moreover, the outer diameter of the large- 
diameter portion 10b that is the operator side of the soft 
section 10 is substantially equal to or slightly smaller 
than the outer diameter of the connector sheathes 48 and 49. 
Therefore, when the insertion unit 2 is inserted, the 
insertion will not be hindered because of the thickness of 
the large-diameter portion 10b. The great ease of insertion 
can be guaranteed. 

The preferred embodiments of the present invention have 
been described with reference to the accompanying drawings. 
It should be understood that the present invention is not 
limited to the precise embodiments, but that any skilled 
person in the art can make various changes and modifications 
without departing from the spirit or scope of the invention 
defined in the appended claims. 



